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A PROSPECTIVE STUDY OF THE DEVELOPMENT OF BREAST
CANCER IN 16,692 WOMEN WITH BENIGN BREAST DISEASE

CHRISTINE L. CARTER," DONALD K. CORLE,” MARC S. MICOZZI,’
ARTHUR SCHATZKIN,' anp PHILIP R. TAYLOR'

Carter, C. L. (NCI, Bethesda, MD 20892), D. K. Corie, M. 8. Micozzi, A. Schatzkin,
and P. R. Taylor. A prospective study of the development of breast cancer in
16,692 women with benign breast disease. Am J Epidemiol 1988;128:467-77.

The authors studied the relation between benign breast disease and subse-
quent breast cancer in 16,692 women with biopsy-diagnosed benign breast
disease who had participated in the Breast Cancer Detection Demonstration
Project throughout the United States. Women were classified into one of five
benign breast disease categories: atypical hyperplasia, proliferative disease
without atypia, nonproliferative disease, fibroadenoma, and other benign breast
disease. A total of 485 incident cases of breast cancer were identified in the
women from August 1973 to February 1986 after a median follow-up period of
8.3 years from the diagnosis of benign breast disease. Age-adjusted incidence
rates were calculated for benign breast disease types stratified by family history
and calcification status. Relative risk (RR) estimates of breast cancer for women
in the five benign breasi disease categories, compared with the screened women
who did not develop recognizable breast disease (normal subjects), were com-
puted using the proportional hazards model. Resulis indicated that risk was
associated with the degree of epithelial atypia. Over all age groups, women with
nonproliferative disease, proliferative disease without atypia, and atypical hyper-
plasia displayed progressively increasing risks of 1.5, 1.9, and 3.0, respectively,
compared with normal subjects, with 95% confidence intervals (Cl) exceeding
unity. Particularly high risk was seen among women under age 46 years with
atypical hyperplasia (RR = 5.7, 95% C! 3.0-10.6). Women with fibroadenoma as
the only indication of their benign breast disease had a relative risk of 1.7, with
a lower 95% confidence limit of 1.0. No increased risk was seen for women with
other benign breast disease. Positive family history (RR = 1.8) and calcification
(RR = 1.2) significantly increased a woman’s risk proportionately aver the risk
associated with each benign breast disease subtype. The authors conclude that
the risk of developing breast cancer varies by category of benign breast disease
and is directiy related to the degree of epithelial atypia.

breast diseases; breast neoplasms

Benign breast disease has been consid-
ered a risk factor for breast cancer for over

20 years. The specific histologic features of
benign breast disease range from cyst for-
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mation and stromal fibrosis to epithelial
hyperplasia with or without atypia. Early
studies (1-7) reported increased risks for
breast cancer for women with benign breast
disease of approximately two to seven times
the risk in women without benign breast
disease. In 1968, Veronesi and Pizzocaro
(1) reported a twofold increase in the risk
of developing breast cancer in over 1,000
patients with histologically confirmed cys-
tic disease after a mean follow-up period of
almost nine years. Black et al. (2) and, later,
Page et al. (3) found that the increase in
risk of breast cancer occurred primarily in
patients with epithelial proliferation and
particularly in those with atypia. Kodlin et
al. (4) found relative risks ranging from 2.4
to 7.0 in a series of almost 3,000 women
with biopsy-proven benign breast disease
and showed that risk increased as the de-
gree of atypia increased.

More recent studies (8-11) of histologic
subclasses of benign breast disease have
also shown that the risk for subsequent
breast cancer is not uniform. Most of these
studies report that the excess risk associ-
ated with benign breast disease is approxi-
mately two to three times the risk associ-
ated with the development of breast cancer
in the general population, and that the risk
across different benign breast disease his-
tologic subclasses is not uniform.

The Breast Cancer Detection and Dem-
onstration Project collected comprehensive
data on a large number of US women
screened for breast cancer and followed for
over 10 years. This report reflects our eval-
uation of all biopsy-proven cases of benign
breast disease and subsequent development
of breast cancer in these women.

MATERIALS AND METHODS

Breast Cancer Detection Demonstration
Project

The Breast Cancer Detection Demon-
stration Project was originally organized as
a demonstration project rather than a re-
search study. From 1973-1978, approxi-
mately 280,000 women between the ages of

35 and 74 years were recruited to undergo
annual screenings, consisting of physical
exam and mammography, for breast cancer,
at 29 project centers widely distributed
throughout the United States in a program
sponsored jointly by the American Cancer
Society and the National Cancer Institute.
Screening phase questionnaires were ad-
ministered at entry into the project, at each
annual screening, and when any surgical
procedure was performed. Beginning in
1979, when screening was complete, 64,185
of these women were selected for an addi-
tional five years of follow-up as part of a
research study to assess the biology and
natural history of breast disease. Follow-up
women were selected if, by the end of the
screening phase, they had been diagnosed
with breast cancer or benign breast disease
or had received physician recommendation
for a breast biopsy but had not undergone
one. In addition, an age-, race-, and project-
matched sample of women who had com-
pleted screening and remained symptom-
free were selected as the normal cohort. A
follow-up phase baseline interview was
given to each of these women to collect data
on pertinent demographic information, risk
factors, and prevalent disease; annual in-
terviews were then conducted for four sub-
sequent years to capture interval, incident,
and morbid events. Further details on the
study design of the project have been re-
ported elsewhere (12, 13).

Development of analytic cohort

From a total of 64,185 women selected
for the follow-up cohort, 9,620 were ex-
cluded because they had been advised to
undergo breast biopsy but were never clin-
ically examined. An additional 9,674 were
excluded because there was no histologic
confirmation for benign breast disease and/
or the date of diagnosis was unknown. This
left 44,891 women who either had histologic
evidence of benign breast disease (19,734)
or were free from recognized breast disease
(25,157) available for study (table 1). We
further excluded women who had breast
cancer or cancer in situ at or before the

=3 if

!

xagﬁg,mxﬁﬁ,mmgxﬁﬁ'\\ammﬁ £




e recruited to undergo
consisting of physical
aphy, for breast cancer,
rs widely distributed
ed States in a program
the American Cancer
ional Cancer Institute.
estionnaires were ad-
nto the project, at each
nd when any surgical
ormed. Beginning in
r was complete, 64,185
e selected for an addi-
follow-up as part of a
ssess the biology and
>ast disease. Follow-up
1 if, by the end of the
y had been diagnosed
- benign breast disease
ician recommendation
ut had not undergone
ge-, race-, and project-
wvomen who had com-
] remained symptom-
the normal cohort. A
seline interview was
women to collect data
phic information, risk
1t disease; annual in-
mducted for four sub-
ure interval, incident,
further details on the
project have been re-
13).

f analytic cohort

£,185 women selected
hort, 9,620 were ex-
had been advised to
v but were never clin-
additional 9,674 were
re was no histologic
gn breast disease and/
18 was unknown. This
0 either had histologic
reast disease (19,734)
gnized breast disease
- study (table 1). We
men who had breast
situ at or before the

RISK OF BREAST CANCER IN WOMEN WITH BENIGN BREAST DISEASE 469

TABLE 1

Exclusion criteria for the Breast Cancer Detection
Demonstration Project study population

Total no. entering follow-up 64,185
Exclusionst
Recommended for biopsy but
never clinically examined 9,620

No histologic confirmation
and/or unknown date of

BBD* diagnosis 9,674
No. available for study 44,891
No. No. of
with
roven normal
pBBD subjects

19,734 25,157

Further exclusionst
Cancer at or before proven
BBD or missing or un-
known date of follow-up
phase baseline interview
for normal subjects 2,319 1,045
Cancer in situ at or before BBD
or at time of follow-up
phase baseline interview

for normal subjects 403 24
Cancer detected or follow-up

period =6 months 31 61
Self-reported cancer 18 11
Unknown date of cancer diag-

nosis 26 11
Unknown family history or age 245 143

Total no. of subjects 16,692 23,862

* BBD, benign breast disease.
+ All exclusions occur sequentially.

diagnosis of benign breast disease, women
whose follow-up time or development of
breast cancer was within six months of the
diagnosis of benign breast disease, women
with self-reported cancers, and women with
incornplete pathology or risk factor infor-
mation. After all exclusions, 16,692 benign
breast disease cases and 23,862 women who
had been screened for five years and were
free from recognized breast disease (normal
subjects (reference population)) remained
and formed the analytic cohort.

Follow-up began in August 1973 and
ended in February 1986. For women with
benign breast disease, follow-up started six
months after the time of their first biopsy.

Median follow-up time for the 16,207
women with benign breast disease who did
not develop breast cancer was 8.3 years.
For the normal subjects, follow-up started
after the five-year screening phase and six
months after the follow-up phase baseline
interview. Therefore, normal subjects were
older at the time of their follow-up phase
baseline interview, and median follow-up
time for the 23,693 normal subjects who did
not develop breast cancer was 3.4 years.
Since normal subjects were defined after
five years of screening and after all women
receiving a diagnosis of benign breast dis-
ease or cancer had been reclassified, we
were initially concerned that the rates of
breast cancer development in the normal
subjects might be abnormally low. For com-
parison of the normal subjects in our study
with a well-established sample of US
women, we obtained age-specific rates of
breast cancer in the Surveillance, Epide-
mioclogy, and End Results registries (14).

Histologic classification of benign breast
disease -

Biopsies were performed on all consent-
ing participants who had abnormalities
identified by physical exam or radiography
during the screening phase. Pathologists at
each study center completed standardized
pathology report forms on all women who
underwent a biopsy. Diagnostic criteria
from these forms were combined into the
following five categories: atypical hyperpla-
sia, proliferative disease without atypia,
nonproliferative disease, fibroadenoma
(alone), and other benign breast disease
(see table 2). These categories were created
to closely parallel those previocusly reported
(5).

For the 1,467 women who had multiple
biopsies performed during the screening
phase, only the first biopsy was considered.
For the 77 per cent of the cases in whom
the qualifying biopsy indicated multiple
types of benign breast disease, the category
of benign breast disease was defined ac-
cording to the following hierarchy: atypical
hyperplasia, proliferative disease without
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TABLE 2

Benign breast disease classifications™® for the Breast
Cancer Detection Demonstration Project study
population

Atypical hyperplasia
Lobular epithelial hyperplasia with atypia
Ductal hyperplasia with atypia
Proliferative disease without atypia
Lobular epithelial hyperplasia, not otherwise speci-
fied
Sclerosing adenosis
Ductal papillary hyperplasia
Nonproliferative disease
Ductal ectasia
Papillary apocrine metaplasia
Cyst, epithelial
Cyst, epithelial with apocrine metaplasia
Other benign breast disease
Congenital or developmental anomaly
Acute inflamamation or abscess
Chronic inflammation and/or chronic abscess
Granulomatous inflammation
Fat necrosis
Galactocele
Unlisted nonneoplastic lesion
Fibroadenoma (in the presence of histologic features
from the other benign breast disease category)
Fibroadenoma (alone)

* Specific conditions were abstracted from pathol-
ogy record forms completed by project pathologists.

atypia, nonproliferative disease, fibroade-
noma, and other benign breast disease.

Other covariates

We examined the influence of age, posi-
tive family history, and presence of calcifi-
cation on the risk of developing breast can-
cer in each of the five categories of benign
breast disease. Age was categorized into
three groups to roughly correspond to pre-
menopausal, perimenopausal, and post-
menopausal age groups. A positive family
history was defined as reported breast can-
cer in a mother, sister, or daughter. Because
data on second-degree relatives (grand-
mothers, aunts) are often unreliable, we
chose to limit the definition of positive
family history to affected first-degree rela-
tives (mother, sisters, daughters). Calcifi-
cation results were based on histologic ex-
amination of the biopsy section, as reported
by project pathologists.

Case ascertainment

In this report, breast cancer refers to
invasive breast carcinoma only. All cases
were confirmed either by a pathology report
filled out by project pathologists at each of
the 29 centers (97.5 per cent) or, when
reports were unattainable, by project as-
signment based on hospital confirmation
(2.5 per cent).

In addition, representative slides and
copies of pathology reports on all breast
cancer cases were sent to a central review
group at Vanderbilt University Medical
Center, Nashville, Tennessee. Disputed
cases were resolved by this group, and re-
view forms were forwarded to the data man-
agement center.

Statistical methods

Each woman’s follow-up was terminated
when she was diagnosed with breast cancer,
last responded to a follow-up interview, or
died. For purposes of analysis, the latter
two events define censoring time.

Crude rates of breast cancer in each of
the five benign breast disease groups and
in the normal subjects were computed by
dividing the number of breast cancers that
developed in a given group by the total
follow-up time for that group. Age-adjusted
rates were computed with coefficient
weights derived from a proportional haz-
ards model which included age as a contin-
uous covariate and indicators for family
history, calcification, and benign breast dis-
ease group, and then by using the coeffi-
cient for the age covariate to adjust each
group rate to the age midpoint (52.5 years)
of our comparison population (Surveil-
lance, Epidemiology, and End Results age
group, 50-54 years).

We used proportional hazards techniques
to estimate the overall risk of developing
breast cancer for different subgroups of our
study population. Age at entry biopsy was
included in the moedel as a continuous co-
variate; separate indicator variables were
used to assess the risk associated with fam-
ily history and calcification status. Normal
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subjects served as the reference group. Dif-
ferences in risk by age, family history, and
calcification were evaluated by examining
breast cancer rates within different strata
of these variables.

RESULTS

The average age at entry biopsy for the
16,692 women with benign breast disease
was 50.9 years; 88 per cent of the women
were white and 4 per cent were black. In-
vasive breast cancer was diagnosed in 485
of these women after a median 8.3 years of
follow-up. In the normal cohort, 169 breast
cancers were diagnosed after a median 3.4
years of follow-up. In addition, 96 cases of
cancer in situ also developed: 68 in women
with benign breast disease and 28 in normal
subjects.

Table 3 shows the distribution by age,
family history, and calcification in the nor-
mal cohort and in the five benign breast
disease groups. As mentioned above, the
normal subjects were slightly older because
they had completed five years of screening
before their follow-up phase baseline inter-
view. Only 12 per cent of the normal sub-
jects reported a positive family history,
whereas 20 per cent of the women with

atypical hyperplasia reported a first-degree
relative with breast cancer. Calcification
was reported in over 50 per cent of the
cases with atypical hyperplasia and in al-
most 40 per cent of women with prolifera-
tive disease without atypia, but in only 14
per cent of women with fibrocadenoma or
other benign breast disease.

Table 4 shows the crude and age-adjusted
rates of breast cancer in the study popula-
tion. All rates were computed as annual
breast cancer incidence rates per 100,000
person-years of observation. Normal
women in this cohort had an age-adjusted
breast cancer rate of 206.5. This is com-
parable to the breast cancer incidence rate
of 192.2 for women 50-54 years of age who
participated in the Surveillance, Epide-
miology, and End Results Program between
1973 and 1981 (14). In this study, the age-
adjusted breast cancer incidence rates were
markedly different depending on the cate-
gory of benign breast disease. Women with
fibroadenoma showed a surprisingly ele-
vated breast cancer incidence rate (334.3)
compared with the normal subjects (206.5),
whereas the rate in women with other be-
nign breast disease was not substantially
increased over that in normal subjects. As

TABLE 3

Descriptive analysis of the Breast Cancer Detection Demonstration Project study population; distribution by age,
family history, and calcification status

Normal subjects Other BED* Fibroade- Nonpr'oliferative PDWA* Atypicall
noma disease hyperplasia
n % n % n % n % n % n %
Age (years)
<40 15 0.1 167 83 130 19.0 370 9.5 798 9.1 64 4.9
4049 7,212 30.2 580 28.8 281 41.0 1,366 349 3,812 4356 471  36.1
50-59 9,842 41.2 739 367 186 272 1,385 354 2,861 3256 516 39.5
60+ 6,793 28.5 530 26.3 88 128 793  20.3 1,311 14.9 254 195
Total 23,862 2,016 685 3,914 8,772 1,305
Family historyt
No 21,031 88.1 1,698 842 605 883 3326 850 7,346 837 1,044 800
Yes 2,831 11.9 318 158 80 117 588 150 1,426 16.3 261  20.0
Calcification
No 23,862 100.0 1,737 86.2 589 86.0 3,029 774 5357 611 619 474
Yes 0 0 279 138 96 14.0 885 226 3,415 389 686 52.6

* BBD, benign breast disease; PDWA, proliferative disease without atypia.
+ Family history of breast cancer in a mother, sister, or daughter.
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TABLE 4
Breast cancer incidence rates in the Breast Cancer Detection Demonstration Project study population

Average age No. of Age-adjusted

Classification No. of subjects Crude rate*
(years) cases ratet
Normal subjects 23,862 55.0 169 216.5 206.5
Other benign breast disease 2,016 53.1 37 238.3 235.6
Fibroadenoma 685 48.2 17 308.2 334.3
Nonproliferative disease 3,914 51.5 93 304.0 309.8
Proliferative disease without atypia 8,772 50.1 271 394.7 413.0
Atypical hyperplasia 1,305 52.1 67 658.3 663.3
Total 40,554 53.3 654 313.6 308.9
* Annual rate/100,000 person-years.
+ Adjusted for age 52.5 years with S, = 0.01891.
the degree of epithelial abnormality in- TABLE 5

creased, from nonproliferative disease to
proliferative disease without atypia to atyp-
ical hyperplasia, breast cancer incidence
increased. Women with atypical hyperpla-
sia were the highest risk category, with an
age-adjusted rate of 663.3 compared with
the normal subjects.

Relative risks (RR) by benign breast dis-
ease type and family history and calcifica-
tion are shown in table 5. While no signif-
icant elevation in risk was observed for
women with other benign breast disease,
women with nonproliferative disease, pro-
liferative disease without atypia, and atyp-
ical hyperplasia displayed a progressively
increasing risk for the development of
breast cancer compared with normals,
which was consistent with our belief that
these represent more severe forms of be-
nign breast disease. Women with fibroade-
noma had a relative risk of 1.7, with a lower
95 per cent confidence limit of 1.0. Since
no interactions were significant, the risks
associated with combinations of factors can
be predicted by multiplying the individual
risks from table 5. For example, over all age
groups, a woman with atypical hyperplasia,
a positive family history, and the presence
of calcification would have an estimated
risk of 6.5 (3.0 X 1.8 X 1.2) times that of a
wornan without these risk factors. The as-
sumption of proportional hazards seemed
reasonable, as demonstrated by the propor-
tional incidence curves shown in figure 1.

Age-adjusted relative risk estimates of breast cancer
obtained from the proportional hazards model in the
Breast Cancer Detection Demonstration Project study

population
leSk Re.lative confi'i’(;innce
actor risk !
interval
Other benign breast disease 1.2 0.8-1.7
Fibroadenoma 1.7 1.0-2.8
Nonproliferative disease 1.5 1.1-2.0
Proliferative disease without
atypia 1.9 1.5-2.4
Atypical hyperplasia 3.0 2.1-4.1
Family history 1.8 1.5-2.1
Calcification 1.2 1.0-1.5

* The reference population for benign breast dis-
ease risk comparison is the normal cohort.

Tables 6-8 show the rates of breast can-
cer development in women with specific
benign breast disease types stratified by age
(table 6), family history (table 7), and cal-
cification status (table 8). Regardless of
which of the three stratification variables
was selected, the pattern of increasing
breast cancer rate with increasing severity
of benign breast disease was apparent. For
each of the stratification variables exam-
ined, atypical hyperplasia always had the
highest rate.

The risk in women with atypical hyper-
plasia varied by age group (table 6) and was
most pronounced in women under age 46
years, in whom the breast cancer incidence
rate reached 710.5 (RR = 5.7, 95 per cent
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FIGURE 1. Breast cancer incidence in the Breast
Cancer Detection Demonstration Project study popu-
lation. Key: A, atypical hyperplasia; <, proliferative
disease without atypia; ¢, nonproliferative disease; O,
fibroadenoma; [, other benign breast disease; &, nor-
mal subjects.
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confidence interval 3.0-10.6) compared
with normal subjects.

DiscuUssION

We conducted a prospective cohort study
of 16,692 women in the Breast Cancer De-
tection Demonstration Project with biopsy-
proven benign breast disease who were sub-
sequently followed for over eight years for
the development of breast cancer. Qur re-
sults demonstrate that the risk of breast
cancer development varies in women with
benign breast disease and that risk in-
creases as the degree of epithelial abnor-
mality increases (table 5).

Our data indicate almost a sixfold in-
crease in the rate of breast cancer in women
under age 46 years with atypical hyperpla-
sia compared with normal subjects (710.5
vs. 125.0, respectively) and over a twofold
increase in the rate in women over 55 years

TABLE 6
Breast cancer incidence rates in the Breast Cancer Detection Demonstration Project study population,
by age group
Age group™ (years) No. of subjects Average age No. of cases Crude ratet
<46
Normal subjects 3,395 43.1 14 125.0
Other BBD} 500 40.8 10 252.2
Fibroadenoma 319 40.3 8 311.0
Nonproliferative disease 1,162 41.0 24 260.7
PDWA} 2,926 41.3 79 337.7
Atypical hyperplasia 302 41.8 17 710.5
46-55
Normal subjects 10,132 50.6 53 159.0
Other BBD 736 50.9 12 2114
Fibroadenoma 224 50.4 4 223.8
Nonproliferative disease 1,509 50.5 34 287.6
PDWA 3,719 50.1 109 373.6
Atypical hyperplasia 596 50.5 28 594.5
>55
Normal subjects 10,335 63.3 102 304.2
Qther BBD 780 63.1 15 254.9
Fibroadenoma 142 62.2 5 432.3
Nonproliferative disease 1,243 62.4 35 366.1
PDWA 2,127 62.2 83 516.0
Atypical hyperplasia 407 62.1 22 715.3

* Age at time of entry biopsy.
1 Annual rate/100,000 person-years.

1 BBD, benign breast disease; PDWA, proliferative disease without atypia.
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TABLE 7
Breast cancer incidence rates in the Breast Cancer Detection Demonstration Project study population,
by family history
No. of women Avg:;z:s;ige No. of cases  Crude rate* Age;;ig;sted
Without family history
Normal subjects 21,031 54.9 133 193.3 184.7
Other BBD} 1,698 52.9 29 221.1 219.4
Fibroadenoma 605 48.2 15 306.4 332.4
Nonproliferative disease 3,326 51.2 67 256.6 263.0
PDWAY 7,346 49.9 196 338.7 355.8
Atypical hyperplasia 1,044 52.1 51 622.3 627.0
With family history
Normal subjects 2,831 56.2 36 388.1 361.9
Other BBD 318 54.4 8 332.3 320.6
Fibroadenoma 80 48.2 2 322.5 349.8
Nonproliferative disease 588 52,7 26 580.2 578.0
PDWA 1,426 50.9 75 694.7 716.0
Atypical hyperplasia 261 52.2 16 807.2 811.8

* Annual rate/100,000 person-years.
T Adjusted for age 52.5 years with 8, = 0.01891.

1 BBD, benign breast disease; PDWA, proliferative disease without atypia.

TABLE 8

Breast cancer incidence rates in the Breast Cancer Detection Demonstration Project study population, by
histologic presence of calcification

No. of women

Average age Age-adjusted

No. of cases Crude rate*

{years) ratet
Without calcification
Normal subjects 23,862 55.0 169 216.5 206.5
Other BBD# 1,737 52.8 32 240.5 239.1
Fibroadenoma 589 47.2 14 295.8 327.0
Nonproliferative disease 3,029 51.0 71 301.1 309.8
PDWA}L 5,357 49.3 141 339.8 361.0
Atypical hyperplasia 619 51.9 30 635.8 643.1
With calcification
Normal subjects 0 NA% NA Na NA
Other BBD 279 55.2 5 225.3 214.1
Fibroadenoma 96 54.1 3 383.4 372.0
Nonproliferative disease 885 53.1 22 313.8 310.3
PDWA 3,415 51.4 130 478.6 488.7
Atypical hyperplasia 686 52.2 37 671.7 681.6

* Annual rate/100,000 person years.
t Adjusted for age 52.5 years with 8. = 0.01891.

$ BBD, benign breast disease; PDWA, proliferative disease without atypia; NA, not applicable.

(table 6). The difference in risk for atypical
hyperplasia by age is in agreement with an
earlier study (3), which showed that atypi-
cal lobular hyperplasia specifically was as-
sociated with a sixfold increase in the rel-
ative risk of breast cancer among women
aged 30-45 years, and with a threefold in-
crease in risk in women aged 45 years or

older. Thus, the presence of atypical hyper-
plasia at an early age appears to be a par-
ticularly important prognostic sign for sub-
sequent development of breast cancer. The
higher risks for atypical lesions seen in
younger women may be the result of a
preponderance of familial breast cancers
among younger women or of misdiagnosis
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of lobular carcinoma in situ as atypical
hyperplasia, a condition often found in
young women as opposed to older women
(15). In our series, 10 women with atypical
hyperplasia were subsequently reported to
have cancer in situ. We examined the time
interval between the diagnoses of atypical
hyperplasia and cancer in situ and found
that the cancer in situ diagnoses were dis-
tributed evenly over the follow-up period
and were not clustered in the first year or
two of follow-up. Hence, one may reasonsa-
bly conclude that these 10 cases of atypical
hyperplasia were not misdiagnosed cases of
in situ carcinoma.

We found that breast cancer rates in
women with fibroadenoma were apprecia-
bly elevated (RR = 1.7) over those in nor-
mal subjects, particularly in women in the
youngest age group (table 6). However,
these rates are based on a very small num-
ber of events. This result differs from the
results of two recent studies (8, 10) in which
no increase in risk for women with fibro-
adenoma was reported, but is in agreement
with that of Moskowitz et al. (9), who found
that fibroadenoma occurring during the
perimenopausal and postmenopausal pe-
riods represented a significant risk marker.

In our study, calcification was a signifi-
cant prognostic indicator in women with
benign breast disease (table 8), but it in-
creased a woman’s risk only slightly (RR =
1.2). Hutchinson et al. (8) previously re-
ported an excess risk associated with the
histologic presence of calcification in the
benign breast disease lesion. Dupont and
Page (11) also found that the presence of
calcification elevated the cancer risk in
women with benign breast disease, but the
excess risk was limited to women with pro-
liferative disease and was of no importance
in women with nonproliferative disease.

Using a classification system similar to
that of Page et al. (16), Roberts et al. (10),
in Wales, followed 326 biopsy-proven be-
nign breast disease patients for almost 13
years and reported a two- to threefold in-
crease in risk in women with atypical hy-
perplasia compared with the normal popu-

lation. Dupont and Page (11) followed a
series of over 3,000 women for 17 years
whose biopsies were reviewed using specif-
ically defined criteria (16). They reported
that the majority (70 per cent) of the
women with benign breast disease whom
they followed were not at increased risk for
breast cancer. Women with proliferative
disease without atypia were at a twofold
increase in risk compared with women with
nonproliferative lesions, and a fivefold in-
creage in risk was associated with women
with atypical hyperplasia compared with
women with nonproliferative disease.
Dupont and Page found the highest relative
risk in women who had both atypical hy-
perplasia and a positive family history for
breast cancer (11 times that in women who
had nonproliferative disease).

QOur study differs from that of Dupont
and Page (11) in several ways. As men-
tioned earlier, benign breast disease slides
in the present study were not centrally
reviewed using a defined criterion and
therefore may include diagnostic heteroge-
neity. This may be complicated by the fact
that atypical hyperplasia has only recently
been carefully characterized (3, 16) and is
defined as having some of the histologic
and cytologic features of in situ carcinoma.
In our series, a broader definition of atypi-
cal hyperplasia than that which was used
by Page et al. (16) must be presumed and
probably accounts for the fact that 8 per
cent of our benign breast disease women
were reported to have atypical hyperplasia
compared with only 4 per cent in the
Dupont and Page series. One might expect
to find lower relative risks associated with
a broader definition of atypical hyperplasia,
particularly since cases of cancer in situ
were reported separately in this study.
Moreover, the inclusion of misdiagnosed
proliferative disease without atypia in the
current series of women with atypical hy-
perplasia might further account for our
finding of a lower relative risk for atypical
hyperplasia.

Another important difference between
our study and that of Dupont and Page is
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the reference population. We report rela-
tive risks for the benign breast disease sub-
types with the normal cohort as a reference,
whereas Dupont and Page used the nonpro-
liferative disease group. We investigated
the appropriateness of using the normal
cohort in the following ways. Follow-up on
our normal subjects began six months after
they had undergone a five-year screening
phase, whereas follow-up on our subjects
with benign breast disease began six
months after their disease was detected;
therefore, a bias could have been introduced
because of either the asymmetrical start of
follow-up or because our normal subjects
consisted of a group from which women
with breast cancer were intentionally ex-
cluded. To address the first issue, we re-
analyzed the data starting everyone’s fol-
low-up at the time of the follow-up phase
baseline exam; to address the second issue,
we reanalyzed the data using only those
women who developed benign breast dis-
ease during the screening phase, with the
other benign breast disease group as the
reference, since they represented the least
severely affected benign breast disease sub-
type. In this second analysis, follow-up be-
gan six months after the diagnosis of be-
nign breast disease. Neither of these anal-

yses is subject to a bias introduced by
different starting points for follow-up, and,
as table 9 shows, both demonstrate the
increased relative risk associated with pro-
liferative disease both with and without
atypia. In both sets of analyses, the relative
risk estimates were similar to those found
in table 5. We interpret this to mean that
neither the asymmetrical follow-up period
nor the fact that our normal cohort went
through five years of screening produced
any appreciable bias in this study. In addi-
tion, we compared the age-adjusted rates in
the first 60 months of follow-up with the
rates for more than 60 months to further
assess whether screening for breast cancer
during the first five years of the study in-
fluenced the rate of breast cancer develop-
ment. We found that the rates were com-
parable in all but the nonproliferative be-
nign breast disease group, in which the rate
decreased from 364.0 to 222.8 per 100,000
persons-years. This is reflected in the in-
cidence curve shown in figure 1.

Finally, our series was substantially
larger than that of the Dupont and Page
(11) study, allowing us to examine potential
effects in subgroups in greater detail. Hav-
ing large numbers of observations in each
of the benign breast disease subtypes al-

TABLE 9

Comparison of age-adjusted relative risk estimates of breast cancer using different reference populations, Breast
Cancer Detection Demonstration Project study population

Reference group A*

Reference group Bt

Risk factor Relative risk 00 confidence o) iverisk  95% confidence

interval interval

Normal subjects 1.0

Other benign breast disease 0.9 0.5-1.5 1.0

Fibroadenoma 1.7 0.8-3.5 1.4 0.8-2.5

Nonproliferative disease 1.0 0.7-1.5 1.3 0.9-1.9

Proliferative disease without atypia 1.5 1.1-1.9 1.6 1.2-2.3

Atypical hyperplasia 2.2 1.4-34 2.5 1.7-3.8

Family history 1.9 1.5-2.4 1.9 1.5-2.3

Calcification 1.3 1.0-1.8 1.2 1.0-1.5

* The reference population is the normal cohort. Follow-up begins at the time of the follow-up phase baseline
exam for all study subjects. Number of cases is 349 from a total of 39,931 women.

t The reference population is the other benign breast disease group. Analysis is based on only those women
who developed benign breast disease during the screening phase. Number of cases is 485 from a total of 16,692

women.
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lowed us to identify the increased risks
associated with most of these subtypes;
Dupont and Page, however, identified only
women with proliferative disease as being
at a significantly increased risk.

While the results reported here strongly
suggest that breast cancer risk varies by
benign breast disease type, they must be
interpreted in the light of the strengths and
weaknesses associated with the study de-
sign. To our knowledge, this is the largest
study of benign breast disease reported to
date. It is prospective in nature, excellent
follow-up was achieved, and the geographic
distribution of its participants was wide.
However, the fact that these data were col-
lected in over 29 project centers scattered
throughout the United States also contrib-
utes to a major study weakness: Although
center pathologists completed a standard
form showing the results of each biopsy,
central pathologic confirmation was con-
ducted only on biopsies that indicated the
presence of breast cancer, not on those
indicating benign breast disease. Thus, our
data may reflect inconsistencies in the di-
agnoses of benign breast lesions. Such ran-
dom misclassification of benign breast dis-
ease types should result in an underesti-
mate of the true risk associated with
proliferative and/or atypical lesions. Fi-
nally, generalization of these results may
be somewhat limited because our data are
on predominantly white women who are
slightly better educated than the average
for this age group in the United States (13).

We conclude that the risk of developing
breast cancer in women with benign breast
disease increases with the degree of epithe-
lial abnormality associated with the specific
type of benign breast disease and that the
highest risk is in women with atypical hy-
perplasia and a positive family history for
breast cancer.

10.

11

12.

13.

14.

15.

16.
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